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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the charge/discharge performance of an active material and lengthen 
the cycle life of a battery by constituting a positive active material with the specified nickel-containing lithium 
composite oxide and regulating the contents of an alkali earth metal and sulfur in the active material and the 
moisture content of the active material. 

SOLUTION: A positive active material is constituted with a nickel-containing lithium composite oxide 
represented by the formula: LixNi1-yMyOb-aXa, In the formula, M is at least one element selected from the 
group comprising Mn, Cr, Fe, Co, Cu, Zn, Mo, Ag, W, B, Al, Ga, In, Sn, Pb, Sb, and P, X is a halogen, 0.2<x< 
1.2,0.05^y<0.5, 1.5^b<2.5, O^a^LO. The content of an alkali earth element in the active material is limited to 
0.1 wt.% or less, the content of sulfur is limited to 0.1% or less, and the moisture content of the active material is 
limited to 0.5% or less. A secondary battery is constituted with a positive electrode using the composite oxide as 
the active material, a negative electrode made of a material capable of inserting/releasing lithium, and a 
nonaqueous electrolyte. 
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0.7 Co 0 .3 0 1-9 F 0 .i 



0.90 A I 0.10 O2 

o.9o Mg 0 . w 0 2 



0.88 Ga 012 O z 

0.90 ^ n 0.10 O2.I 

0.90 Mn 0 . 0 7 B 0 .o3 0 2 

1.05 N '0.90 Mn 0.07 B 0 .03 0 1 9 5 F 00 5 

N 'o.85 Sn 0 . 15 02.2 



N i 0 90 Mn 0 0 5 S n 0 .05 0 2 



N i 0.90 Cu 0 ., 0 18 
N • 0.90 2 n o.i O1.9 
N ' 0.90 P0.10 O2.2 
N '0„.,o F e 0 . 10 0 2 



3-1 3 282^, 1^163-58 7 6 3^ ttH76- 
2 12 6 1 7?lcEa©a[tia5*fttt*k 
1 8 2 6 6 4^1C|BK©, KIMEMkBSRS 2 4 0 CCX 
±TJ)Di^^LTt#6n5^ ftfi¥ 5-30795 
7^, 1^18-315820 ^£lClBK©e-> TOM®, 

&J&*m©7m*. ttttfe mi. 7U-?tt WW 
*) . tttttt. ^XAHta^HaBa©*©*^ 

ens, 7i/-;um«}Bi, Ttvn-b'jiim 
j&ommt^tf y 7 -t > £ $ l < e> n 

[0 0 2 3] *ft&©=%aa©Jll^fia©&aHfl: 

»©4«w*wkhsl<h^» anas©* 3 5 

1 5 «$?©7E*©Bfc»*» L < ttft dflMkfttfilftH 
l>6ft> »$L<ttW3«^6»7«|, 1 3^6^61 5 

«©^©Bft*«>L<tta^i*tf«i*ssiv5. * 
5gB^©aw©i7tti4Sg=&«i«-r*±T ! . *s©&m<b 

•£LTff*U*ti©tt» Sfcitti: LTS*#Aftffi 
a*«C««Wb*T*«. £©81£±tt£ L#Afta 

a**fca£ai*t*©»* u^««» aaib*«±i* 
&La«aaai*i> S&2S& lei 3«k mi 4«k a 

1 5ffi, 1&&A> /\oyV7t*6 N 6ai#tl*-aJJU: 

*at# Aaa&«a&asafb«fr s * « c t «wa 
£<K&su*a©*&aftMk — essis 

n, M 1 ,., M 2 y 0 2 (M'ttMru Fe> Pbs G 
e6^6Stfn*iaJJ<±*, M 2 tiA k B. P, S 

is aaaaaia. *2» N %*m* i\n?>7z*tfr 

65i(ftl5 2aJ.X±©7xm^Ls 0<x£l, 0. 1 

^y^3, isz^8) Ts%*n*#Aa©y^^a 
a?a«jiaaaKMC(«iic y LTffsti 
«*Aa©a*aft*T*«. ±3©fta3*imatt 

tttmcH43«aa7u*?«ys m 2 uaaaibMowi 
aiwcaawtT h y ***adw*7£«?**. 
[0024] ±iB©jiaaaKtna«©adaft«»a 
a*u:#A*aa*a&tf t» l < i*#akt*3 c & « 
watr*. *aa©a*aibtttf?Miftaa**&& 
u, R^wjciic u k aa«at^xais»fs-F2 em 

72 0° frS4 0° K/WT8g?ygs<7n-K&JI£ 
K»«a»*lc«Att©0»ra**LT'bJ:i\ £©*£ 

Att©EitiTa»MA9i«a>t>(ct)r^(ca»tt«i«o^ 
aaw^fiajtifct)©?**. *6»c»*l<»» 

2 011T-4O 0 W±70" JXTtcaAttOgWratfAe 

n«a^v c©&Att©Bffia©55ftt»ai'>aBft 

2 0filT'2O° JM±4 0* J.XTtC^5*l5±IB©7'P- 

Ka«a»©iMi©0»f«©aa©5 o o««t?** 

Ct««»*L<, *6(C»$L<«1 OOfgJ-XT, ^tc 
»SL<t*5flS«Ts gt4f$L<til®A14©l2lf/f!!g^ 



N 



0.85 



Co 



0.10 



T i 



0.05 



0 2 ., 



[0025] «Tic, *%vno>nM}gtomwmmzmv 

PbO 
PbS i 0 3 

S n S i 0 3 

PbS i o.S B 0.2 P 0.2 Ol.85 

PbK 0 ., S i 0 . 8 P 02 0 195 

F e K 0i1 Si 08 P 0 2 0,95 

MnB 0S P 05 Oj 

GeS i 0 . s B 0 . 2 P 02 0,. 85 

SnS i 0 . 8 P 0 . 2 0 3 ., 

S n S i 0.5 B 0 .2 P0.2 Oi.85 

SnS i 0 8 B 0 .2 0 2 . 9 

SnS i 0.8 A 1 0.2 O2.9 

S n S i 0.6 A 1 0.1 B 0 2 0, 65 

SnS i 0.3 A 1 0.1 P 0 . 6 O2.25 

SnS i 0.4 B 0 .2 P0.4 O2.1 

SnS i 0 . 6 A 1 0.1 B 0 .s Oj., 

SnB 0S P 05 0 3 

SnKo. 2 P0 36 , 
S n R b 0 .2 P 0 .8 O3.2 

SnBa 0 ., P M5 0 4 . 5 

SnLa 0 ., P0.9 O3.4 

SnNa 0 ., B 0 . 45 0 1 75 

SnL i 0 .2 B 05 P 05 0 3 ., 

SnCSo., B 0 .4 P 0 .4 0 2 . 65 

SnBa 0 ., B 0 .4 P 04 0 27 

SnCa 0 .i A 1 0 1S B 0 . 45 P 0 . 55 0 3 9 N 
SnY 0 ., B 0 . 6 P 0 . 6 0 3 55 

SnRbo.2 B 0 .3 P 0 .4 0 2 . 55 



Srio.7 Pb 0 .3 Ca 0 ., P 0 .9 0 3 . 35 

Sn 0 . 2 Ge 0 . 8 Ba 0 ., P 0 .9 0 3 . 35 

Sn 10 A 1 0.1 B 0 .s P0.5 O3.15 

Sn 10 Cs 0 .i A 1 0.4 B 0 5 P 0 .5 0 365 

Sn 10 Cs 0 ., B 05 P 05 O3.0S 

Sn 10 C s 0 .i Ge 0 .o5 B 0 s P 0 .s 0 315 

Sn )0 Cs 0 .i Ge 0 .os A 1 0.3 B 0 .s P0.5 O3.60 

[0 0 2 6] *%W<D=.X.mm<DflMt LTs ±I3WM 

[0027] iEMtnmommsmMt. ys^m^a^ 
yy^vt, mmm>&m m --y^iw 7 >[>=.- 

Vk. m (1tlSBB6 3-1 4 8, 5 5 4) &£) & £ 

0. 971) liZomnmrnzimstcitcnzoM 

0 u\, ti-tfyv^mTte. 2~iss 

[0028] texmxt, mm. ?a,£a* #ye=ju 

□-Xx <Hue-/u->pu h\ ?K'jtf^;i/trp'j kx 
fux #yrptru>» i^uv-TPtfuv— 71 

>£-#U7- (E P DM) » Z;U*VfcEPDM, 7. 

s <K'J7*-7ix 7 7^=r/», 

»t LTffl^eti^, e«mosA0Btt. 2~3oas 

ffll^6ti5o 7-r 7-(7)^Mli!|tli:PfiS*ti^^]!)\ 

[0029] -^.mr&o^icm^n^^mmmt 



;k Wm.*?)W 'JVKh'JXT-xyU (1SI1PB6 0-2 
3, 9 7 3), MJ* V (1WBBB6 1 -4. 

17 0), s;**y7>BHW* (#WBB62-1 5, 7 
71.IQ62-22, 372, IH62-1 08, 47 
4) , (1$lBS6 2-3 1. 9 5 9) , 3- 

^Jl»-2-*W«f/> (WWB6 2-4 4. 9 
6 1) , 7neu;/a-#*-niJW* (WWBB6 2- 
29 0, 069, H6 2-290, 071) , xK^fc: 
KP77>RSK* d#MfiS6 3-3 2. 8 7 2) , 5>I 
^/UX-x/U (1#l8B86 3-6 2. 1 6 6), 1, 3- 
7°P/\°>-9-;bh> (1tWBS6 3-1 0 2, 1 7 3) fed: 

fe»»i*oswwc»«yy l i c 

I 0 4 , L i BF 6 , L i PF 6 , L i CF 3 S0 3 , 
LiCFj C0 2 , L i As F 6 , LiSbF 6 , Li 
B 10 CI 10 (681185 7-7 4. 9 7 4 ) , fitftflgflfiflj 
*;MtV»y*9i» (WBW6 0-4 1. 7 7 3) , L 
i A I C 1 4 v LiCI, LiBr, Li I (4#HBg6 
0-24726 5), ^PPtf^Vy^A (Wim6 
1 -1 6 5, 957), H7x=jU*9ay?9A (W 
fiflg 6 1 - 2 1 4, 3 7 6 ) tt£<D 1 ««±fl!HHJ» Sffi 

tf/**^»S?I^;l/*-#*-h©a^«lCL i CF 
3 SO, , L i C I 0 4 , L i BF 4 fccfctf/fcSlMi 
L i PF 6 *d<J«WSW*L^C*lSW»ft*«7l!l 

7PtfUV*-?J?*- hS«lM*X?L/>ft#- h« 
1 , 2—7* h*$'X*VfeJ:tf/**^tt«7x9 : jUa 
hO-B^jaOJS^, 0. 4/0. 6~0. 6/ 
0. 4 (1, 2-SJ*h*5/x*>£5>i*/Mj#*- 

hzmmtztzv^ttrnto. 4/o. 6~o. 6 
/0 4) #»* u\ unmnommte. 

*lft 1 'J y Hl/^fc y 0 . 2 ~ 3 €JkPtf 

'i>£<£:fcL i PF, «y?9Arift£L 
TStrHBtfTSy, <fc>3 1 UVfidMi, 'J>£< 

lc*J§£LZ\ '>£<£<bL i PF 6 Z'jnki&tL 

<hLT, 'J>fc<£*>L i PF 6 &J9-ZLJ&tLTZts 

<, 600ppmJ-XT*W$L<, 2 0 0 p p m&LTtf 
Wctf * Ll\ **»W:filMS Uvtk 2 p p m 



[0 0 3 0] g-fc, B»»0)flfilC^(7)«**tt@«:g» 

•f KRW(*^BaHW**TO#y (mm 6 3 - 1 
3 5447) , #y?aeu>;t*?*inMM&mi 

H8B62-254, 302, ID62-254, 3 0 3 
63-1 93, 954) , -f* >flMW«d&#y 7- 
£±18*7^1* 0KBHMW4. 7 

92, 504, |Q4, 830, 9 3 9, &HBS62-2 
2, 3 7 5,1116 2-2 2, 3 7 6, 11163-22, 3 
75, IH63-22, 776, ^1^1-95, 1 1 

7) , yvaixxjU/Ky^- (MM61-256. 

57 3) #*»T»*. SSIC, <J?y7^ypxf-y;|/ 
fcHWiRtCftillQ?- 3£j£fc253 CftBSBB 6 2-278, 
7 7 4) „ £fc, «H»t^«Hf**j»**«ffl-r**« 

(»HB6 0-1. 7 6 8) tiJEOStlT^*. 

[003 1] =&Mfflzmv*-t/t\s—9i-t LTtt, 

o i~i 0Mmjtf!ffl^5n§„ -tr/\°u^-o/f^tt, - 

tefcWjftfflWfBHTEl^Stl*, ffilTltf, 5~3b0/u 

[0032] am*%Rim£HMrr«Bn-p< «t 

#J*.tf, ey-7> (ttPBIB4 9-1 0 8, 5 2 5) , h 
yx^;U7*7,77"f h (WIBW4 7-4, 376), 
hyx^y-;l/75V (#fflBB5 2-7 2, 4 2 5) , 
SttX-T^U fl#l»PB5 7-1 5 2. 684) , Ifl/ 
7*7757 (!ffMSB5 8-8 7, 7 7 7) , n-^-T 
A (^Bg5 8-8 7, 7 7 8) , '\*-9-y>»hU7 
5K (15MBB5 8-8 7, 7 7 9) , -ba^y^ym 
®i* (#MBB5 8-2 1 4, 2 8 1) , Ml (MM 5 
9-8, 280) , */V<5>3fc*4 mgBBa59-6 
8, 184), N-H^*-lrV"J-7/><!:N, N-g 

jft-rs^yy-7/> (^wbss9-i 54, 778), 

X^UV^'Ja-zU^U+ZUX-^/b (#MBB5 9- 
2 0 5, 1 6 7) , EaiSBZVtx^A^ (^MBg6 0- 

30, 0 6 5) , ?Kyx^i/v^ga-;i/ (!ftMBa6 0 

-4 1, 7 7 3) , tfP-;b (^BS6 0-7 9, 6 7 
7) , 2-> h*->X^/-;|/ (^^6 0-8 9, 0 
7 5) , =ig<b7/l>Sx7A (1fBSBS6 1 -8 8, 4 6 

6) , mm&wz-nmffimvtsv- mmsE6 



1-1 6 1. 673) , hyi7U>*7.*>75 K 
(^B86 1 -208. 758), MJ7/U*/U*X7 
•<> dS8flBS6 2-8 0, 9 7 6) , W7*yy (ft 
MBS 62-80, 977). *;U#=/l/»*»-37U- 
JWb*» ($MBB6 2-86, 6 7 3) . '\*?J<?/I' 

y y * h y 75 K£ 4 -7;u*;kE/i/7 * u > 

($fflBg6 2-2 1 7. 5 7 5) , r^1tW=JR75> 
(«fllB6 2-2 1 7. 5 7 8), ;*-r/U (ttl*B6 2 
-2 8 7, 5 8 0) , E31»*7>*=9i** (t$liBB6 3 
-1 2 1, 2 6 8), Z«6X;l/*-7Zx^ (tteBB6 3 
-1 2 1, 2 6 9) *£tfgttf&tl* Q 

[0 0 3 3] m^^asiiic-r^/c^ic^/No 
yvm flaw, vamtmm, =8<ttHbi*u>* 

nmmc%*i£Z£ttfT*ZZ (ftHBB4 8-3 6, 6 
32), $fc, &S«mciStt£^/c1i**:#KmfB;8 
K^8flX£S$tf£C:<ttfT$;5 (#MBS5 9-13 
4, 567) o 

[0 0 3 4] $fc 4 ES)S!te»05«S^»Sfr ZZttf 
flJa.tf, SMSHb^oaBpfciXT^MbSiJ (1$ 
BPB5 5-1 6 3. 7 7 9) **U- Kt«U (WHI5 
5-1 6 3, 7 8 0) WMLftU, Wlttfttt? (W 
BPB58-1 63, 1 8 8,^15 9-1 4, 274), 
/1?';i^UV**-9-^KS£ (1SMBB6 0-9 7, 56 

mzmmLrcV mmsB5 8--\ 11, 276) , Li 
igtcj: y aE&Ji-r s mnn 58-142, 771) 

[0 0 3 5] m«BS%lMW»m«:i: LT(i, ffifig^tl/c 

Si. ^'>^;k 7;l/5"'7As 7*>, JSfiggeiSS^© 
f6£, 7/USX*I^X7VU7>ffl©g®K*-#;>, 

«, LT7>7VU7,&1, -y-ir/k 

7/1/5x71*, ^Be^i:©«lc, S^XxVUXSS 

*-t*/i:<t.(D) , A I -Cd£&ft£jtM3l/»Stl*. Ctl 

6<D«msE^Kfb-r*c:i: i t,ffl^eti5o 

7*<1'/l/0ffi, 7-f/l/A, -7-K KV^dttl 

^ffl^sns. Jiwi, WFicPssurtifti^, 5~i 
[0 0 3 6] *»a»Btttta-r> % ->-k -> 

jEa34M*&S351M!«>S&Jli'<;ix9 h<W& 
tttc7U7,*tlTffl^6tl^„ £/c, ->-h, ->y>? 

W±KM*k KJS, AJfeK, 7U*;!FtlTffll/>6*l£o * 



©»W*tt» m&<Z>*^£K«J:y}*«>6;h;5jb\ KM 
^WE«l?n/i:«JlT' 1 0 ~ 5 0 0 n m*^ Icjf $ L 

ya>, SJU'-MvaV* ^VA73/\V=IV<H>r'y 
h (A-L,h'>7) mVhv, y-hS7-7o, #y 
•yh7-7n, m?77 77U— K*«B. 3- 
KU7x7*>?«, ^—7>-, /\>r<r*3*-Jk 81 

f777^x, swiae-, jjt*ry>*-, ^«>K7 

?'J-i—, #- 5*7/UCD, 5x77,7, 

m-, rem?*, aiw*& h7>->-/\"-, mt& 

IJl, S?#*§, «*> /tU-A-K, 7-7U=l- 
-7-7*, **rU-a-K*£ 

S^SH, Sift, y-AlSfg, P- K=l>7 
•f>at- 71-PV, B5fh 7hP*\ ggf 

mm k-7v^-^j-, «tm st^^a 

[00 3 7] 

i&mmtmnm^no^mi. mm snose 

7. 4g, B 2 Oj*17. 4g, Sn 2 P 2 0 7 S10 
2. 8g£;ISU iijlL»T+»(C|»», S^Lfc 
^, v > /l/a-7g^otSlt-fe-> h LT7;nr>«xi?H 
MT71 3 5 OXTeWIBfltatff-afc. fltrtfe 1 0 

%I»MIE#SnB 0 . 5 P 0 . 5 0 3 ^}ffc «b^%lA- 

D . 7&wi>%o)xi®mjTzmmirctzz. cu-am 

<D^«T7'2 6 = 20-3 5° ©fWJlCBt^P- K* 
HBfO/^V K«*L/t#» ea«jiK»JS-r*-7+-7' 
*B»Mittttfflarti^ S%M«I^7 : e;U77'7x (» 
B B B») TfcSCttffflmiLfc. |Bl«i^?glli^lcd;^T, 
Tse<7)$iJS<Dftfii>S%)»BiJIE«:*'&fi£Lfc„ Sn 10 C 
So., Ge 0 . 05 Al 0 ., B 0 . 5 P 0 5 0 3 M «bS%A 
-2) 

A-1, A-2<7>#7*£-7x'y K5;U«ffl^T¥^!ffi 
S7pm(CiR)»L/-Co Jte^BETjSlc^SitaSfflW 
0. 7~1. 2m 2 /g(Og5HT«o/co 
C^aSMb%^fiffitt^0^fiE«iJ. VyU-y;U>£) Sn 
o.8 Si 05 B 0 .3 P 0 . 2 Al 0 ., O 3 70 (.itSVnA- 
3) £TiBtf>^-^/U&T'SfiELfc„ -;iM^->JS 
21 2g^DMF1 OOg (C>§flS L, dtllcj»hyxh 
*-7K*34g, hyxh+-77;U5-7/»^5 1 g, 



3 4g, «HDU SSlctt***ttlS£LT» ftlft 
tLfc, HH>1 700 c cU:y/Hf$V : E/;i-^- 
^4. 2 5g*;§8?L!g2>&£l,/c. .10^2 jRlC, ff 
1 S«STF S 1 0 0 0 0 B6?ft L < WPU ID 
BlC h 'Jl^bT'SV 4 5 g £ 5 IsHCftttTSJS&lcS 

tt, ?"CD^4 0°CT-2 4^«^Lft:^ HH 
>=&METT««L/co *#6tlfc@fl5#£2 5 0°CT-4 
8B$IS$a8U afe<D*»5l5^f/5:o iR$9 5%. *V/U 
-Vlltim&WXmmtfO. 1 Mm^ftttaSWfo 

BETttg®«l*8m 2 /gTSofc, 
[0038] (EffiHMOHUom S*IEJ8tf L i 

Ni 08 co 0 . 2 o 2 7««jEaaibit«JKTo«ao!> 

^T^L/c„ L iimtLTL iOH-Hj O (ff 
Jf99. 9%J-X±) x N i (gi^tl/CN i (N0 3 ) 2 • 
1. 5H 2 O (MS9 9. 9%IX±) s CoWmtLT 
Co (OH) 2 («£9 9. 9%W±) ©©Sfcft^l/it 
1 : 0. 8:0. 2©«teTl6«ffi»T?LIWP-|-*Mc 
U KSI?I1«T7- 1 8 0 XT' 2 BHNKM18 L 

6 5o , c?6wiBisaitj«*ff'3fe. us 
1 ^^oTJ^fts* o . i m m?» y s 2 zmww- 

1*1. 7m 2 /g ?»o tco XWSWftCkoTffStlfc 
(10 4) n/ (0 0 3) EOtf-^itttO. 6?* 
y, alM>tt?£ftli2. 8 3. ctltt?£tt»13. 

8, CoI^tLmfnNi (N0 3 ) 2 -6H 2 0 
(MS9 9. 9%JM±) <h***g©SMb3/Wh OKfi 
9 9. 9 5%iX±) *JB^T#*L, <b^*C-2*» 
fee $/c, *SlC> «|gtf9 9. 5%~9 9. 9 9%£> 
8H©*»byy>^ mt-v'rlW Co (N0 3 ) 2 
•6H 2 0*a»K»tc»RL lb£%lC-3, C-4 

L u Co, N i WO*S«)TOlltIS I C PjSlc 

^T«2NU5/*i* (Ca) OMritfO. 0 3«S%, 
1V*^L (Mg) Oft»tfO. 0 2SS%WT» 
Xhovf'JA (Sr), M'J7Zk (Ba) 0(14©^ 

*a#o. 0 2fis%«(TT«y. 7 7 ;u*y±Huaiso!) 

£ftSMT*l*0. 1WXT?*y» £fcs HIOMI 
#0. 1%«T©**T'»5Ctfi«5t^466tl/i:. $fc 
3b— iU • 7 -f y -> f -SftTMS L 

^r*it»o. s y, <t< 

ICC- 1 , C-2t*0. 1%*3S(7)7k*T'S5c:t^5i 
[0 0 3 9] Jt«WRtLT» N iJS^LTfflWfi 



(MS9 9. 5%J-XT) »C7>***l*/W*«>Bft^ 
vfriU (N i Ofc£) &<Kfin=y4-Jk CoflORfc 
LTWlXffiM* (SES9 9. 5%WT) K5V7ZM1. 

i n 1 co 0 . 2 o 2 -ratxaaiMafta (its 
»c-5^8) *Mtnu cfts©it«07aM«*a 
a©atc»«ffi*mT«»:3ic» 7*/u*y±a7B*od« 
fcL<«**7<DS*0t^ftfr*fcttra3S#o. is 
U"WP«y» **iM*;siMn&*<DS* 

[0 0 4 0] COmt, L iHi^iiLTL i OH • H 2 
O* N i MHtLTN i (N0 3 ) 2 '6H 2 0> C oil 
D^tLTCo (N0 3 ) 2 -6H 2 OlcJjp^.T> A I MR 

<bLTA i (oh) j , MnwmtLTmrtyfiy. 
®7;u*y±S7tiiSx ^t^^n^nemmt^ 

icmt&o^ ±E©C-1v C-2tlB«lc*»iHO 
«SHrtT*«y, ZTctllWZk (Ca) QdffltfO. 
0 5 «M%J-XTT«5 C <!: SStSLfc. 
LiNi 0 . 8 Co 0 .,5 B a os 0 2 
L i N i 0 8 C o 0 . 15 A I o.o5 0 2 (ftdKC- 1 0) 
LiNi 08 Co,., Mn 0 ., 0 2 (fb^ftC-11) 
LiNi 0 .8 Co 0 . 2 0,. 9 F ftl (fb^*C-12) 
LiNi 0 . 8 C o 0 15 A I o.o5 0 1-9 F 0 , Mb**C 
-1 3) 

[00413 mmtMf- h (oamm mmsmt l 

*hfftjE«S«Rfl!Mb*«C - 1 ~ 1 3 « 9 0 fi 

y t 7 -? ijiwt^- h 'j 9Z* 1 u%»6«*affbic** 

ftD^TSKILx ?§6tl/i:7. : 7 l J-«-|i^3 0MmO7';U 

S(i2 3 0g/m 2 . itlOI|»B£J:f9 0 A/mT? 

[0042] *SOM7»« fta*>- h Ic 3 

K35«©«frtty57 7'-f (FGtBSIB) 9 

5 fifi%lC«S*fJt LT<K 'J ^ibfcf- 'J x V ( P V D 
F) *5%*a-&L/-c^W*N-p<^l/tfP'J KVK» 
9U )f*1 SMnKD^-r/UKCDiaSSlcM^LTx ft 

W-f^QfcT-X (MCMB^BSfB) 9 5BS%(ClSa 
SJtLT^yafbt-'JxV (PVDF) 31§%^X 
U > - 7 -71 > JZ* 2 L fc^J* N - 

*?-lV\da>) KVKftftU »*1 8MnKD^7-r;l/A 

[0 0 4 3] $/cv ±I3©KjR3Rtt^05flfilC, TIBWft 



Wltt»*£LT±l3<D£rtfls£»A- 1 £8 611 

5S5;I-&»lc* : &llP^.T* : E^^— +f-T'1 0 0 0 0 
1 0 *HX±;IS|j LUffi^*^ ') -*mm Lfc„ 

7UZLfclSJIl, glg<DM*ii£«;fc<J:-?-7 0g/m 2 , 
»*HO**ttaBJ:*3 0/jmT»oft. *lc, Jkfl*> 

: 4 OUUt) <D;g£*&lJb s S&3«gJl WW 
*5jum) ^MISLfco HH$£7J;£T\ ftWHMfK 
#£LTflsS»A-1lcfl*Tfl;e»A-2* A-3> 

l /c7g%HMiE»(iroai5ic±iero«as * MIS 
[0044] &vy9-wwfowam mnm 

*WIBil*LTfWLrt»«^- hfcttWlC ±IE©il 
«dmt««S* Lfc5>- h tcttTEfl>3K6T&H L i 
J*$3 5fim4>&ML. il$l5mmg 
* 3 7 mmaffimcttRU BjS-6 0"Cfl>«iffi«M> 
T\ ±EOft«3»mirettA-1~3«&*Lfcjltt 
h on SOSa«aS©±lc, 2 mmQgMUttMfii 

^©L i (*MI*MtLTjS*f-1 1 0mg?$^ 

*SU:«»rU ftffi->-h(D#ffl^3 7mmC0lSlca»rL 
y-K«*X«K* ^Lfci B£-4 0°C©$a&i2 

m*? 1 5 o °ct 2 i«MK*£it Lfco ei 1 ©REam 

»MBHfcS*LfcJ:9fc» BfeKeag;S*©IHS5'- K 
•fe/W— S-tLT^fttttfyi^L^-i-Jl/A. flfak 
IS»aS*©ftffi$'- k f-LT-fe/^U-' St-WIHTCtl 
S*8WU **a*«7««*«tc*0Lfc. C©# 

El* (2) z-v'rii'tvf-zmLfc&moi&mnffim 
mm (D (ciR^tfco con 

m&omzwimt lt 1 m o i / 

'Jy Ml> L i PF 6 



mi) 

mm tiwj 

(MW) (Bfi%) 



1 


C- 1 


<0.01 


<0.01 


2 


C-2 


0.02 


0.01 


3 


C-3 


0.05 


0. 03 


4 


C-4 


0.08 


0. 08 


5 


C-1 


<0.01 


<0.01 



*jU*-#*-h©2 : 2 : 6 (WUt) 36*) £>± 

ALtco mmm**Gtzmmm (6) m^-vh 

(5) *^LT* N L46TES1 4mm^5 0mm©R 

mm»«fwiL^. *fc\ jew*? (6) 

ht. mm& (1) h &fc6*(:» 'J -Kit 

* y NNR L fc„ (61) BJEft JKffittfc 

(6 2) tt«BMr*-ry*» (6 3) ttPTCJR?? 
<S*o C©»aictti\ jES3Wt& LTC - 1 ~ 1 
3s ft«^*fcLTA-1~A-3**ftf'ft»RL 
T«*6t>Hi\ iES^JI»OMJS(OII««lJl!l«fWL 

[0 0 4 5] ±IB©J:?(CftKLfcSM©&frT\ ft« 

?■ 1 2 o . i a <D-mnm<D*, t ? i mm 

>7S**Lfc. £©!->» •?'©!;§?■. ft«±K£ 
JSLfcL iligffU ftff^X1ft«t<D>p[CjfA£ti 

tctbK, 2m A/ cm 2 7SST"P4. 2V$7??EB* 
fjofc. SS(c» »W*tt?m»*5 5iCtt:fiftU 3 

JE4. 2 V (RIslBWE (OCV) ) „ )K^±m£E 
2. 8V (@K«E) > 2mA/cm 2 (0. 2Cti 

10mA/cm 2 (1.0C) flMtarWfctt* 

[0046] ±K©«5fttc-3fT, ttmsat^'r^/i/ 

[0047] 



mm) (Ah) 
g«*tjf$(») 

0.03 FG 1.22 94 

0.06 FG 1.22 93 

0.17 FG 1.21 93 

0.40 FG 1.21 93 

0.03 MCMB 1.22 94 



6 


C 


-2 


7 


C 


-3 


8 


C 


-4 


9 

(JtR) 


C 


-5 


1 0 


C 


-6 


(JtR) 






1 1 


C 


-7 


(JtR) 






1 2 


C 


-8 


(JtR) 






1 3 


C 


-6 


(JtR) 






1 4 


C 


-8 


(JtR) 






1 5 


C 


-9 


1 6 


C 


-10 


1 7 


C 


-11 


1 8 


C 


-12 


1 9 


C 


-13 


2 0 


C 


- 1 


2 1 


C 


-2 


2 2 


C 


-3 


2 3 


C 


-4 


2 4 


C 


-5 


(JtR) 






2 5 


C 


-6 


(JtR) 






2 6 


C 


-7 


(JtR) 






2 7 


C 


-8 


(JtR) 






2 8 


c 


- 1 


2 9 


c 


- 1 


3 0 


c 


-5 


(JtR) 






3 1 


c 


-5 


(JtR) 






32 


c 


-9 


3 3 


c 


-10 


34 


c 


-11 


3 5 


c 


-12 


36 


c 


-13 



0.02 0.01 

0.05 0.03 

0.08 0.08 

0.12 0.03 

0.08 0.15 

0.02 0.02 

0.11 0.13 

0. 08 0. 15 

0.11 0.13 

<0.01 <0. 01 

<0.01 <0.01 

0.03 <0.01 

0.06 0.03 

0.06 0.05 

<0.01 <0.01 

0.02 0.01 

0.05 0.03 

0.08 0.08 

0.12 0.03 

0.08 0.15 

0.02 0.02 

0.11 0.13 

<0.01 <0.01 

<0. 01 <0.01 

0.12 0.03 

0.12 0.03 

<0.01 <0. 01 

<0. 01 <0. 01 

0.03 <0. 01 

0. 06 0. 03 

0.06 0.05 



0.06 MCMB 

0.17 MCMB 

0.40 MCMB 

0.03 FG 



0. 03 


FG 


1.1 


FG 


1.1 


FG 


0. 03 


MCMB 


1.1 


MCMB 


0.03 


MCMB 


0.05 


MCMB 


0.03 


MCMB 


0.07 


MCMB 


0.07 


MCMB 


0.03 


A-3 


0.06 


A-3 


0.17 


A-3 


0.40 


A-3 


0. 03 


A-3 


0. 03 


A-3 


1.10 


A-3 


1.10 


A-3 


0.03 


A-1 


0. 03 


A-2 


0.03 


A-1 


0. 03 


A-2 


0.03 


A-3 


0.05 


A-3 


0.03 


A-3 


0. 07 


A-3 


0.07 


A-3 



1.21 94 

1.21 93 

1. 21 92 

1. 13 89 

1. 13 88 

1.11 87 

1. 10 86 

1. 12 89 

1.11 87 

1.13 95 

1.13 95 

1. 14 93 
1.13 95 

1. 12 94 
1. 30 95 
1.29 . 95 
1. 26 94 
1. 25 93 
1. 19 89 

1. 19 89 

1. 16 88 

1. 15 87 

1. 29 92 

1. 30 93 

1. 18 87 

1. 19 88 

1. 29 96 

1. 29 96 

1.31 93 
1. 28 96 
1.28 95 



C0 0 4 8] snoJtRfreK 
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Tcsw^rfitfo. isa%wTs Bstno^a^o. 



iaa%wTx s%is<^7jc$tfo. 5it%«T?$ 
[01] nmiiz&mLtci/vyv-^fttDWimmzTrs 



1 nmzmkzm&to 

3 ±wm* 

4 jEfl'J-K 



5 h 

6 1 E*)!g!fc#ft; 

6 2 mSGMfjR? Ufy?) 

63 PTC*? 



[01] 



